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Objective:

¢ Understanding of dendrite evolution has been dramatically increased by
microgravity experiments, principally in undercooled pure materials

¢ Understand the dynamics that lead to uniform and reproducible three-
dimensional pattern formation in materials, particularly alloys

¢ Obtain benchmark data required for establishing the detailed dynamics of
interface pattern selection during the solidification of alloys

¢ A fundamental understanding of interface dynamics is central to tailor
microstructures to optimize materials properties

Relevance/Impact:
¢ Many industrial applications involve directional solidification

¢ Pattern formation is vital for controlling microstructure during solidification
of high temperature, high strength, complex alloys, and in welding and
other molten metal forms of joining

¢ Applicable to cryofreezing of biological system (e.g. blood) where
homogeneity is necessary. There are implications for human exploration
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missions. (w/o packing factor) DECLIC
Development Approach: S . . Volume (m?) 10e-8
¢ Transparent alloy of succinonitrile will be used as an analog of metallic (wlo packing factor)
alloys
¢ Sample will be observed by microscopy, interferometry with a resolution of Power (kw) TBD
5 microns with a sampling rate — up to 25Hz (peak)
¢ Samples can be re-run at various solidification rates and with various -
temperature gradients. US PI will select his own experimental conditions. QT?VI‘I’ I'"/‘e (h:‘_s) 4
nstallation/operations
DECLIC - Dispositif pour I'Etude de la Croissance et des Liquide ( lonfoperations)
Critiques. Accommodation will be CNES’s DECLIC equipment Autonomous Operation TBD
housed within an EXPRESS rack. DSI, Directional Solidification
; Launch/Increment TBD
Inert will be used.
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